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Fig. 5 



SPECTRAL REFLECTANCE 
RATIO S(X) OF A PORTION 
HAVING A FILM 

(X: WAVELENGTH) 
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SPECTRAL REFLECTANCE 
RATIO R(A) OF A PORTION 
HAVING NO FILM 

r 



SPECTRAL REFLECTANCE RATIO OF A FILM 
(MEASUREMENT PROFILE) FU„s(X) = S(X)/R(A) 
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INITIALIZATION FOR VARYING A FILM THICKNESS VARIABLE d IN 
A RANGE OF FROM d1 TO d2d = dl 



SUB 1 

[DETERMINE AN EVALUATION ^^.y^^.^yucnRprV^i?^ 
QQiiARFq OF A DIFFERENCE BETWEEN A THEOHc I 
VALUE AND AN ACTUAL MEASUREMENT J/ALUE ! OF SPECTRAL 
REFLECTANCE RATIO AT A SELECTED FILM THICKNESS d 
AND OBTAIN AN EVALUATION FUNCTION E(d)] 
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ADD A MINIMUM MEASUREMENT UNIT 
Ad TO d d = d + Ad 
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SUB 2 

PRELIMINARILY DETERMINE AN 
EVALUATION FUNCTION E m (d) 
OF THE SUM OF SQUARES OF 
A DIFFERENCE BETWEEN 
A THEORETICAL SPECTRAL 
RFFLECTANCE RATIO AND 
A SPECTRAL REFLECTANCE RATIO 
WHEN MEASUREMENT PROFILE 
IS 1 [S(Xe)/R(Xe) = 1 3 
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Obtain a value PE(d) corresponding to a signal utriivED 

FROM AN ACTUAL FILM THICKNESS FROM E(d) AND E n ..(d) 
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Fig. 6 
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Between* a ^c^^^aSE 

VALUE OF SPECT^L REFLECTANCE RATIO , IN A MEASUREMENT \ 
WAVELENGTH RANGE OF FROM X1 TO A 2 AT A SELECTED FILM I 
THICNESS d [CALCULATED IN THE FROM OF AN EVALUATION / 
FUNCTION E(d)J S 



INITIALIZATION FOR VARYING X IN A 
MEASUREMENT WAVELENGTH RANGE OF 
X1 TO X2 X = X1, Ed = 0 



FROM 
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DETERMIRNE THE SUM OF SQUARES OF A DIFFERENCE 
BETWEEN A THEORETICAL VALUE ! ANC > AN ACTUAL 
MEASUREMENT VALUE R« 8S (X) AT A SELECTED FILM 
THICKNESS d 
E X -_[R«...(X) - R«k(X) r 

A d THFORFTICAL VALUE R„ic(X) CAN BE CALCULATED IN 
ACOOrSnS iWITH THE FOLLOWING FORMULA WHEN AN 
ABSORPTION COEFFICIENT IS ZORO 
RcicOO = N z + r2 2 + 2* rl* r2*cos5 
WHEREIN 

r1 = (1-n1)/(1+n1); 

r2 = (1 -nb)/(1+nb) : 

5 = 4nn1d/X , „ _„ . . 

nl : INDEX OF REFRACTION OF FILM; 

nb : INDEX OF REFRACTION OF SUBSTRATE ; 
d : FILM THICKNESS ; AND , , , Tn i9 i 

X: MEASUREMENT WAVELENGTH RANGE (XI TO X2) 
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7dtJ7 RESOLUTION AX IN A DIRECTION OF A MEASUREMENT 
WAVELENGTH RANGE TO X X= X+ AX 




ASSIGN AN EVALUATION VALUE 
FUNCTION E(d) E(d) = Ed 



Ed TO AN EVALUATION 
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SUB 2 



I 



(DETERMINE AN EVALUATION FUNCTION E^Cd) OF THE SUM X 
OF SQUARES OF A DIFFERENCE BETWEEN A THEORETICAL \ 
SPECTRAL REFLECTANCE RATIO AND A SPECTRAL REFLECTANCE \ 
RATIO WHEN MEASUREMENT PROFILE IS 1 [S(Ae)/R(Ae) = 1 ] AT ) 
A SELECTED FILM THICKNESS d IN A MEASUREMENT WAVELENGTH / 
RANGE ( M TO \2) ^/ 
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SPECTRAL REFLECTANCE 
RATIO S(Ae) OF A PORTION 
HAVING A FILM 

(\e: WAVELENGTH) 
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ST22 



SPECTRAL REFLECTANCE 
RATIO R(Ae) OF A PORTION 
HAVING NO FILM 



SPECTRAL REFLECTANCE RATIO OF A FILM 
(MEASUREMENT PROFILE) R^Ae) = S(Ae)/R(\e) 
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INITIALIZATION FOR VARYING A FILM THICKNESS 
VARIABLE d IN A RANGE OF FROM <J1 TO d2 d=d1 
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SUB 3 

[DETERMINE AN EVALUATION VALUE E^d OF THE 
SUM OF SQUARES OF A DIFFERENCE BETWEEN A 
THEORETICAL VALUE AND AN ACTUAL MEASUREMENT 
VALUE OF SPECTRAL REFLECTANCE RATIO AT A 
SELECTED FILM THICKNESS d AND OBTAIN AN 
EVALUATION FUNCTION E^d)] 
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ADD A MINIMUM MEASUREMENT UNIT 
Ad TO d d = d + Ad 




EXIT A SUB2 FUNCTION 
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Fig. 8 

( SUB 3 ) 

/ DETERMINE THE SUM OF SQUARES OF A DIFFERENCE BETWEEN 
/ A THEORETICAL SPECTRAL REFLECTANCE RATIO AND A SPECTRAL 
[ REFLECTANCE RATIO WHEN MEASUREMENT PROFILE IS 1 
\ [S(Xe)/R(Xe) = 1 ] AT A SELECTED FILM THICKNESS d IN A 
\ MEASUREMENT WAVELENGTH RANGE OF FROM X1 TO X2 
XtCALCULATED IN THE FORM OF AN EVALUATION FUNCTION ^(d)] 
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INITIALIZATION FOR VARYING Xe IN A MEASUREMENT 
WAVELENGTH RANGE OF FROM X1 TO X2 

Xe = X1, E ne wd=0 
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DETERMIRNE THE SUM OF SQUARES OF A DIFFERENCE 

BETWEEN A THEORETICAL VALUE AND VALUE 

WHEN S(Ae)/R(Ae) = 1 AT A SELECTED FILM THICKNESS d 

Ex.= [Reaio(Ae) - 1 ] 2 

^ne**d — E ndM d "f" E\ 9 

A THEORETICAL VALUE R^Ae) CAN BE CALCULATED IN 
ACCORDANCE WITH THE FOLLOWING FORMULA WHEN AN 
ABSORPTION COEFFICIENT IS ZORO 
RcuAe) = r1 2 + r2 z + 2* rl* r2* cos5 
WHEREIN 

rl ■ (1-n1)/(1+n1); 

r2 = (1-nb)/(1+nb); 

6 = 4nn 1 d/A ; 

n1 : INDEX OF REFRACTION OF FILM; 

nb : INDEX OF REFRACTION OF SUBSTRATE ; 

d : FILM THICKNESS ; AND 
Ae: MEASUREMENT WAVELENGTH RANGE (A1 to A2) 
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ADD A RESOLUTION AX IN A DIRECTION OF A MEASUREMENT 
WAVELENGTH RANGE TO X Xe= Xe + AX 




ASSIGN AN EVALUATION VALUE E new d TO AN EVALUATION 
FUNCTION E n9W (d) E n „(d) = E^d 
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Fig. 9 
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RATIO (c=a/b) 




OPTICAL POWER (a,b) 
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